By means of the PM3 method it has been shown that the protonation of 2-, 3-, 4-methoxyanilines, 4-methylthioaniline, 2-, 3-, 4-aminobenzoic acids, 2-, 3-, 4-nitroanilines in the gaseous phase proceeds via the amine nitrogen atom. The same result, attributed to the aqueous medium, was obtained for 4-methoxyaniline, 4-aminobenzoic acid and 4-nitroaniline.
Earlier, 1 we computed the enthalpies and free energies of gaseous-phase proton affinity for aniline and 62 of its derivatives with different kinds of electron-donor and electron-acceptor substitution in the aromatic ring and at the nitrogen atom. Linear correlations of the type pK a vs. PA were found. Deviations of the data for ortho substituted anilines from the above relationships were discussed in view of possible hydrophobic hydration of the molecular fragments adjacent to the protonation centre.
To establish the relationships pK a vs. PAand to evaluate the medium contribution to the basicity of anilines, one has to be sure that protonation of all the surveyed molecules occurs via the amine nitrogen. The latter is usually assumed, often by default. [2] [3] [4] [5] [6] Using the PM3 method (the computational details have been described previously 1 ), we have computed proton affinities for the protonation of a few typical arylamines at alternative basic centers ( Table I) . As can be seen, even in the gas phase protonation at the amino group is preferential. Although, for 4-aminobenzoic acid and 4-nitroaniline the differences in enthalpies and free energies of the proton affinity for protonation via the nitrogen and oxygen atoms are comparatively small.
The greater the number n of water molecules built into a cluster, up to 729 in a cubic cell with 28.00 Å sides, which corresponds to the density of liquid water, 7 the more adequately is hydration considered. The results presented in Table I show (as found previously 1, 8, 9 ) that when the value of n is sufficiently large (107), the density of the distribution of water molecules in the cell approaches the value for the liquid state, even a partial occupation of the cell volume by the species I-III is not considered. For the cations of 4-methoxyaniline (I), 4-aminobenzoic acid (II) and 4-nitroaniline (III) conjugate acids, we computed clusters including the aforesaid molecular systems along with 107 water molecules, using the PM3 method.
As Table I shows, for aqueous solutions, the conclusion concerning the preferential protonation of anilines at the nitrogen atom remains valid. Moreover, the medium increases the difference between the heats of formation of the conjugate acids of the anilines I-III (or, which is just the same, between enthalpies of the proton affinities of the compounds I-III) as compared to the gaseous phase.
Thus, the protonation of anilines proceeds via the amine nitrogen atom, even if other possible centers of electrophilic attack do exist in the molecule, and the data discussed previously 1 was interpreted correctly.
